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ABSTRACT 
This project on decision-making parameters is directed towards the 
iv 
development of a model or series of linked models, possibly to be computer-
ized, which, through an assessment of the interactive impact of tall build-
ings on an urban area, can be used by decision-makers and their advisors 
as ~n aid in forming policies and making decisions related to. such tall 
buildings and tall-building complexes. 
The purpose of this first phase of' the study is to determine the 
feasibility of carrying out the project, including the development of 
an actual model, and to estimate the type and scale of foreseeable problems • 
The scope of this first phase covers the state of the art, the prob-
lems, and the possibilities, categorized in terms of: 
1) factors which would be used in the model, 2) type of program 
or model most suitable, 3) d~ta and data bases, 4) methods of 
using the model, and 5) plan of project development. 
Evidence accumulated during six months of investigation indicates that, 
1) there exists a definite need for the proposed program or model and, 2) it 
is feasible to develop such a model, beginning with a limited set of inter-
active factors selected from a comprehensive list, for use as an aid to 
decision-making. 
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1. INTRODUCTION 
Cities, government agencies, and investors continually work to improve 
their methods of evaluating the impact of large or tall building projects 
-· 
on the urban environment as part of the project approval process. The 
various members of the design terun -- architects, engineers, planners, and 
social scientists -- are equally concerned with the effects of such projects 
on both habitat and inhabitant. Programs analyzing specific categories, 
such as traffic and land use or public open space, are often added to 
existing lists in an effort to include as many relevant factors as possible 
in the evaluation process. The procedure, however, is neither consistent 
beyond a single juridiction (geographic or organizational) nor has it been 
formalized into a generally applicable program or model .. 
Given the political realities of urban development and the influence 
which various pressure groups can exert on the decisions which are made, 
it becomes important to develop a model which can deal with various combi-
nations of policy or project design with values assigned on a flexible scale. 
In order to be a practical tool for the decision-maker, who must stand out-
side the model, it must be capable of yielding information on impacts of 
proposed policies or projects weighed against various sets of values and 
priorities. 
The "Tall Building Decision-Making Parameters" Project seeks to develop a 
systematic program or a model which will provide those responsible for 
formulating policies or making decisions relative to tall buildings in 
,-
the urban environment with information which will aid them in arriving 
at those policies and decisions. 
-· 
.. 
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The research outlined in this report is an outgrowth of a suggestion 
by the author put forth in the development of the first chapter of a Mono-
graph on Tall Buildings (Council, 1978). Appendix "A" is a sample of the 
matrix devel:oped therein. It is a part of a comprehensive Lehigh University 
project on tall buildings and the urban habitat, the present emphasis of 
which is directed at the impact of tall buildings and matters relating to 
natural disasters. 
The program will be designed to indicate the factors which should 
be considered by the decision-maker and to illustrate, primarily with a 
verbal model, how these factors will impact the urban environment and 
inhabitant for any proposed policy or project. In addition to providing 
information relevant to decision points encountered during the govern-
mental approval process for tall building projects, the model should be 
adap~able to the information needs of the design team, private investors, 
developers, and lenders as well. 
The program will be designed for use by the private decision-maker, 
who is not expected to be a specialist in modelling techniques. He, in 
turn, may require that the model be used for more detailed investigations 
by special consultants. 
1.1 Present Methods of Decision-Making 
At present, cities control their highrise development primarily 
through zoning ordinances which are directed at height (for example, the 
eleven story limit in Washington, D. C., based on the height of the national 
capitol) and bulk (for example, New York's Floor Area Ratio (FAR) system, 
which has been widely adopted, in various forms, by other cities). Hong 
" .
-· 
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Kong combines the limitations of plot ratio with those of a 70° shadow 
angle from street center to determine height. San ·Francisco has developed 
an elaborate master plan to protect the views from its hillsides from being 
blocked by tall buildings. Historic cities in Europe such as Harsaw, 
graphically "test" a·proposed tall building's silhouette against the exist-
ing skyline for esthetic effect and historical respect before_ allowing its 
construction; many U. S. cities do this with physical models; some consult-
ing firms use computer graphics to accomplish this objective. The problem 
of sunlight and view is of increasing concern, from Tokyo to London. The 
Greater London Council, for example, describes the allowable mass and 
configuration of a high-rise on any particular site by a series of formulated 
daylight indicators dependent on adjacent structures. 
New York found that its zoning ordinance of 1961 and the FAR* system 
used have led to a proliferation of towers-in-plazas which, as some planners 
complain, has resulted in isolated structures being surrounded_ by open 
space that can be windy or unusable rather than being tied together by 
human-scale street fronts. This has happened partly because the city was 
not able to forecast the cumulative effects of the new ordinance before it 
was made law. Presently, the Urban Design Group, advisor to the city's 
planning commission, is proposing an alternate system of determining mass 
and height, based on adjacencies; the proposal is concerned as well with 
light, open space, and "preservation of the street wall". However, they 
still are not able to forecast what the cu..rnulative effect of this new 
proposal might be. 
In many major U. S. cities, such as Chicago and New York, large-scale 
developments (usually'with tall buildings) in designated areas are often 
*Floor Area Ratio 
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excepted from certain height and bulk restrictions in return for a higher 
proportion of other features and amenities. This i~ Planned Unit Dev~lop-
ment (PUD) and, as is traditional with variances everywhere, is adminis-
tered on an ad:hoc basis. 
Many large cities require, as part of the normal bui1ding approval 
process, in-depth evaluations of numerous individual impacts (as opposed 
to cumulative or environntentally interactive impacts) Ylhich will result 
from the construction of a proposed tall building project. These evaluative 
studies may include factors such as shading, transportation, utilities, 
amenities, parking, and effects on the neighborhood. 
-" A common problem, however, seems to be that whereas the total impact 
of high-rise development on an urban area is greater than the sum of the 
impacts of individual tall buildings, most cities still formulate high-rise 
I 
design policy based on a sing~e-project system of analysis and are unable 
to predict what the aggregate and cumulative effects of those policies will 
be. 
The purpose of this· report is to summarize the investigation which 
has been undertaken to determine the feasibility of carrying out the full 
Tall Building Decision-Making Parameters project. The various sections of 
the report describe the relevant findings in the areas of 1) factors and 
their interactions; 2) models, both manual and computerized; 3) data and 
data bases; 4) manuals and methods of use; and 5) proposed phases of pro-
ject development. 
The bulk of the information in this report was obtained through meet-
ings with experts in various relevant fields, many of whom are identified 
444.3 5 
in the References and/or in Appendix B. Documents suggested by these and 
others supplemented the initial information; furth~r meetings and reviews 
served to analyze and evaluate the findings. 
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2. THE USER 
The users, or decision-makers for whom the model will be designed are 
·" varied and international, coming from both the public and the private 
sectors of society •. Primarily, they will be those involved in proposing, 
approving, or financing large-scale high-rise develo~ents in a municipali~ 
ty; or in designing policies, such as zoning ordinances or federal grants 
to cities, which will affect the course of highrise development in an urban 
area. 
Primary users - those who make the decisions - include: 
city planners 
federal agencies 
investors 
developers 
lenders. 
Secondary users include: 
consultants (the design team), who may advise primary users 
educators 
consumer interest groups. 
The interests of these users, though somewhat different in detail, are 
all related to the impacts resulting from the interaction of the various 
factors which the model would be designed to evaluate. The city planner 
wants to know if a proposed tall building policy will result in future 
•" problems in an unforeseen area. In this regard, medium-sized cities in 
.• the U. S., large enough to acco~odate high-rises but not yet so large that 
they have accumulated a compiex set of decision-making methods for them, 
I 
comprise a particularly significant group of potential users. 
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The investor wants to know how much risk he is taking with an invest-
ment in a proposed project; a consum~r interest group wants to know if the 
decision-makers have considered secondary effects of a proposed policy or 
project, such as the economics of the job market. The "disclosure" of 
factors and effects which is inherent in the model is important here 
because of the pluralistic nature of the decision-making process, whether 
it involves policy evaluation through public. participation or sequential 
approvals by various gover~~ent agencies or officials. 
The planning consultant is interested in evaluating the cumulative 
effects of a proposed pattern of tall building development and will use 
the model as another and perhaps more efficient aid supplementing existing 
data and methods. A federal agency could use the model to evaluate requests 
for aid to city development projects. 
The model envisioned in this project must be designed for all of these 
potential users and present its output in terms which can be readily com-
•. 
prehended • 
.. 
. • 
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3. FACTORS 
A first step in developing the proposed model is cataloging the 
relevant factors. There is a general consensus that if a complete list of 
factors indicating the impact of a tall building upon the urban environment 
and upon the inhabitant can be drawn up as a result of this study, it will 
be of great value simply because of its usefulness as a checklist. Factors 
specific to but not necessarily unique to tall buildings should be cate-
gorized so that the most relevant categories can be selected for develop-
ment into the model. A sample is given in Appendix C. 
Further, factors must be so defined that the cause-effect sequence 
of their interactions can be determined. Development of the interactive 
patterns between factors, first within a category and then between categor-
ies, is a second important and complex step to be taken in development of 
the model. It is not only a question of how a change in Factor A affects 
Factor B, but also a more complex qu'estion as to how a change it:~- A affects 
the impact of M on T. This investigation of impacts will be a major task 
of the study following the completion of the comprehensive list of factors, 
which is how in preparation, and its arrangement in categories. See 
Appendix D. 
A flow diagram of the interactive process will become a basic outline 
of a model. It becomes critical, therefore, to select the proper factor 
category with which to begin the flow diagram. Factor lists from the 
Monograph on Tall Buildings and other documents are sources to draw upon 
in this selection process; further, the expert judgement of those advisory 
to the Decision-Making Parameters project will assist in determining the 
best selection and ordering of factors for the model. 
.. 
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3.1 Selections from the Monograph 
Chapter PC-1 of the Monograph on Tall Buildings (Council, 1978) in its 
Decision-Making Matrix, has provided the basis upon which to build a compre-
hensive set of factors whose impacts are important to consider in this 
project. 
Factors are categorized in line with the subjects of the Monograph 
chapters. An itemized list within each category has been developed from 
the detailed information contained in the Monograph· chapters. In addition, 
the nomenclature for the factors is being coordinated with the scope index 
of the Monograph (Council, 1976). 
The main categories of factors outlined in the Matrix are: 
1. Density 
2. Land Use 
3. Land Economics 
4. Building Economics •. 
5. Municipal/National Costs 
6. Materials Economics 
7. Labor Economics 
8. Social 
9. Psychological 
10. Neighborhood 
11. Symbolism 
12. Zoning and Codes 
13. Open Space 
14. Urban Development Control 
' 15. Energy Demands 
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16. Resources and Materials 
17. Safety 
18. Urban Esthetics 
- 19. Adaptability/Flexibility 
These categories are being expanded and revised as detailed information 
is gathered. Additions will include, among others: 
1. Natural Disasters 
2. Design Considerations (structural systems, materials, mechanical/ 
electrical/HVAC/vertical transportation systems). 
3. Construction Considerations. 
For each itemized factor, the influen~e (that which has an impact on 
the factor) and the effect (the impact of the factor) are listed. See 
Appendix D. The flow from one to the other is shown in Figure 1. It can 
be seen that because of the variety and extent of interactions, almost any 
item could be listed either as an "influence", as a "factor", or as an 
"effect", depending on what was being examined. 
Factor 
A 
' 
/ 
Fig. 1 Interaction between Factors 
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3.2 Other Sources and Classification Syste~~ 
The Monograph on Tall Buildings, being a comprehensive report on the 
international state of the art, is the primary source for factors. In 
addition, a steadily growing concern with the impacts of tall buildings on 
the urban environment and on society, has resulted in a number of other 
publications >oJhich list important factors to be considered. For example, 
Ruchelman (1977) cites areas where tall buildings have effects on 
- Land use and development 
- Traffic and transportation 
- Environmental services 
Public safety. 
Another set of variables suggested by Chamecki (1977) is more general 
in its classification but becomes more precise in detail. The six categor-
ies are:* 
1. Technical quality of the building (p~ysical as opposed to 
esthetic) 
2. Intensity of land use 
3. Degradation of the urban environment 
4. Strain on the co~~unity finance situation 
5. Burden on the carrying capacity of the urban system 
6. Well-being of the town users. 
Schaenman and Huller (1976) list_ 48 "measures" for evaluating the impacts 
of land developments and group these into five impact areas: 
*A number of these categories are given headings which, perhaps uninten-
tionally, reflect negatively on tall buildings. It is extremely important 
that the nomenclature be kept objective and free of bias. 
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Local Economy 
Natural Environment 
Esthetic and Cultural Values 
Public and Private Services 
Housing and Social Conditions 
12 
Impact Review for the City of Portland, Oregon, lists nine areas to be 
considered (Martin and Wilde, 1975): 
Neighborhood Characteristics 
Nearby Structures; Open Space 
Skyline; Views; Vista 
Natural Environment 
Transportation 
Safety; Social Problems 
Relocation 
Public Services 
Tax, Income and Employment 
McLeod (1970) list~ 16 needs requiring consideration in the planning of 
an urban community: 
1. balanced community 
2. employment of human talents 
3. dwellings - adequate accommodation 
4. physical sustenance and consumer goods 
5. intellectual sustenance, education 
6. satisfying physical environment 
7. water 
8. energy 
.. 
•. 
.. 
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9. recreation 
10. mobility 
11. human relationship 
12. .disposal of waste 
13. health, welfare and safety 
14. communications 
15. privacy 
16. freedom of body, mind and spirit. 
These and other sources should be investigated and used in developing 
.the most comprehensive and simplified list of factors for the project. 
3.3 Factors in Related Studies 
13 
The SPUR (San Francisco Planning and Research Association) forecasting 
study of the "Impact of Intensive High-Rise Development on San Francisco" 
considered a number of factors in its analysis, but the inclusion of so::ne 
categories and omission of others may have led to an inherent bias in the 
analysis which casts doubt on the results. This points up three areas of 
concern to the present study: 1) the inclusion of all relevant and effec-
tive factors in the program, 2) the treatment of exogeneous asslli~ptions 
(uncontrollable variables outside the program), 3) examination of impacts 
beyond the first and immediate, that is, to a predetermined point down the 
causal chain where the impact will still be of concern ·to the decision-maker. 
An example of omission of the first category in the SPUR study: It 
was found that San Francisco can physically accommodate two to three times 
the existing commercial space, but the impact of this on the transportation 
network was not evaluated. Nor was this additional transportation cost 
\ 
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included in the cost/revenue analysis of the proposal, which \vas done on an 
individual building basis and did not carry such ctimulative municipal impacts; 
In the third category, that is, in taking effects a number of steps 
down the causal chain, the SPUR financial and economi.c impact study stopped 
at the first level of economic impact. Costs and revenues on an individual 
building basis were calculated, but there was no analysis of who would 
benefit financially and how this, for example, would affect the urban 
population's income-level mix or municipal vJelfare costs over the aggregate 
development of the \vhole city during an estimated period of time. 
It is difficult to determine how far down the causal chain the impact 
of a particular factor will continue to be major and where it will become 
secondary to impacts from other sources. This is a problem recognized in 
Social Impact Assessment (Wolf and Peterson, 1977) and requires more study. 
It may be that in the case of the present Decision-Making Parameters study, 
the method of Hierarchical Analysis (which is discussed in the section on 
Models) will provide an approach to the solution of this problem. 
Additional factors· relevant to the interactive .impacts of tall build-
ings can be found in related studies, s~ch as the San Francisco BART (Bay 
Area Rapid Transit) study which analyzes approximately 15 different impacts 
in terms of how they affect individual decisions which, cumulatively, lead 
to physical change. The six categories used in the BART study correlate in 
general with a number of factor groups listed in the Tall Building Decision-
Making matrix. The six impact groups are: 
1. Environment 
2. Transportation Systems and Travel Behavior 
3. Public Policy 
444.3 15 
4. Economics and Finance 
5. Institutions and Life Styles 
6. Land Use. 
It may prove, upon further investigation, that the type of measurement used 
for these factors would also be applicable to the present study. 
A point of further study will be the development of a systematic 
sequence for the categories. This '"ould indicate the basic areas· to be 
treated in the flow diagram, although the sequence could be changed accord-
ing to prevailing conditions. It is extremely important to enter the flow 
~iagran1 with the most crucial or the strongest factor; thorough analysis of 
possible sequences is therefore necessary before a consensus can be reached. 
3.4 Social Factors 
Because tall buildings are designed to accommodate people as they live 
and work, the hQ~an (social and psychological) impacts are p~rh~ps the most 
important to consider. The task is difficult, however, because it is diffi-
cult to measure tall building impacts on human actions and reactions in 
specific ·measurable terms. 
The problem is most frequently dealt with in that branch of the hQ~an 
sciences known as urban phychology or man-environment studies. Within the 
field itself, there is no consensus that those factors commonly measured 
today are necessarily the overriding factors to be considered (Gutman, 1972). 
Cooperman sees, in addition, a danger of confounding or confusing sub-
jective data such as expectations, perceptions, and evaluations with 
objective (and to some degree measurable) data such as association, behavior 
.. 
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and interaction. He goes on to suggest comparative network analysis (of 
human interaction) as a possible methodology. However, the degree to which 
even the objective data is desirable or undesirable is in itself a "subjec-
tive" judgement, dependent upon social consensus. 
Lang, recognizing that the process of judgement or "weighting" 
involved leads toward the unintentional positing of "object·ives" in such a 
model in terms which actually reflect "ideological theory", is attempting. 
to develop from the literature a set o~ non-objective cause-effect relation-
ships \olhich, true to the discipline of scientific (versus objective) theory, 
would not carry positive/negative weights. A plus or minus "weight" given 
to the "sense of community." ~vhich is forecasted for a project, for example, 
may unintentionally define creation of a "sense of community" as a major 
objective of the project design. This, in turn, implies that increased 
sense of community is an ideal goal. 
Gutman (1972) differentiates be'tween observable or measura}?le human 
interactions related to enviro~ment and those which can be only inferred. 
In the first group he places measurable needs for light and air, observable 
functions· of seeing and hearing, and observable demands for conwunication 
and group membership. In the second group he places the cultural need for 
strong integrative symbols and the individual need for a sense of place. 
Gutman reco~mends that the project look to social scientists specializing 
in demography and public health for expertise in developing the social/ 
psychological parameters for the project because these people are parti-
cularly accustomed to working with large populations and urban environments. 
Another approach, suggested by Wolf and Peterson (1977) is to consider 
them second-order impacts, secondary to and measurable in terms of physical, 
444.3 17 
environmental, economic, etc., impacts. In a similar fashion, the social 
values of a proposal might be partially measured in terms of the availa-
bility of facilities, services, and amenities. 
Howell describes a need to first develop descriptions of social 
behavior in such a way that they.interlock with descriptions and measure-
ments of physical environments, with particular regard to aspects relevant 
I 
to tall buildings. Both short term and long term effects should be con-
sidered. 
Social and psychological factors comprise an area of "soft" data where 
·only relationships and interactions can be defined. But "hard" data, or 
quantification methods are not yet available (except for measurable physio-
logical needs or·as secondary aspects measurable in terms of other factors, 
as cited above). Therefore, social and psychological factors should be 
considered as a discrete sub-model or sub-unit of the system; a checklist 
of factors could be developed using the questions method foi user input: 
For example: "Will this policy/project lead to less/more social interaction 
in public areas in the neighborhood?" 
. I 
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4. MODELS 
-----
4.1 Linked Systems 
The type of model envisioned for this project is an "accounting" model 
which will, in effect, give an account of the various projected impacts of 
tall buildings resulting fro~ the interaction of a set of factors contingent 
upon a specific policy. The geographic scale of the model lies between that 
of forecasting models treating the larger, regional scale and of optimiza-
tion models concerned with individual buildings. 
There appears to be a consensus that a single, universal, computerized 
model would be unwieldy, inflexible, and quickly outdated and that a series 
of linked sub-models, each of which could be altered or improved indepen- ~ 
dently as required, would result in a more adaptable system. These diffi-
culties have been expertly described by Lee (1972). 
The linked model would be made up of a select number of sub-models 
dealing with specific factor categories ''linked" to indicate their inter-
actions with one another. The linking pattern would also indicate the flow 
diagram of the decision-making process through the system. 
In theory, all factor categories could be linked as sub-models in the 
program. Also their impacts could be extended or "linked" down the causal 
chain to include secondary impacts such as, for example_, total energy 
expended by those who co~~ute to downtown high-rises, versus those who use 
suburban offices. For the purposes of this study, however, it is recommen-
ded that a limited number of factors be chosen for development in the model 
on the basis of relative impact on the urban environment and inhabitant. 
In this way, the model·can serve as an aid to decision-makers with respect 
.. 
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to those factors determined to be most relevant, and it can serve as an 
example of the assessment process in general. It can be expanded as the 
state of the art developes. 
4.2 Policy and Heighting 
19 
One of the first questions that arises when considering the proposed 
system of tall building decision-making parameters is this: Who is to decide 
the priorities of the factors an~ their relative positive and negative 
values? The question becomes doubly difficult to answer for a model 
intended for international use, that is, by ~ultures with very different 
circumstances and value systems. 
Nations must allocate their skilled manpower, materials, and resources 
differently; the economics of land may be subject to various types of 
control in various places; the available options of public versus private 
ttansportation may create quite a different set of interactions. It becomes 
apparent that the actual decision-making process must be based not only on 
interactive sets of impacts, but also on the relative importance of those 
impacts as described by regional or local conditions. 
The problem of vJeighting parameters for positive/negative effects 
and of setting up the system of value judgements to guide the model in 
operation is directly related to the decision-making procedure. The model 
itself is a model of the decision-making process. Sub-models of the inter-
actions within discrete categories can be value free, dealing only with the 
system of interaction; decision-making does occur, however, .in each factor 
category. Values are incorporated in linking the various sub-models into a 
flow pattern of the decision-making process; therefore, policy is built into 
the linking procedure. 
_. 
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The best available technique for testing the effects of various 
proposed policies as applied to the model appears to be that of hierarchi-
cal analysis. This necessitates policy decisions at the "front end" of the 
program. Extreme care must then be taken in the construction of operating 
formulas, for the formula inevitable contains and reflects the policy. The 
method of hierarchical analysis (Saaty, ) is described by Shore as follows: 
"The policy maker initially makes value judgements as to the relative 
importance of conflicting policy objectives. The hierarchical analysis 
computes the co~posite policy which reflects these trade-offs, and this is 
input" to those portions of the model which assess the impacts of the pro-
posed program as determined by the policy. ''Based on the consequences 
predicted by the models, the policy maker can update his original value 
judgements and iterate until an acceptable·policy is obtained." 
The SCOPE (System for Community Planning and Evaluation) 
system employs hierarchical analysis in the sense of initially running 
"scenarios" through an "executive control system" and obtaining "policy 
constraints" which then affect the subsequent interactions of the various 
sub-models in the comprehensive land use planning system. The output 
reports can then, in the manner described by Shore, suggest changes in the 
executive control policies and the program can be run again with a new set. 
Thus far in the Hork of this project, TOPAZ appears to most closely 
approach the type of model required. 
4.3 Manual Models 
There appears to be agreement among those in the modelling field that 
full computerization of a manual model should be a last step in its 
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development. There is skepticism as to the validity and applicability of 
large-scale mathematical models at this stage in the development of the art 
(Lee, 1972) and consistent recommendation that a manual model be developed 
first and t~sted in actual cases before its computerization (Robertson, 1978). 
Sedway/Cooke has developed and employs a "hand modelling" technique 
using an "assignment" process to propose land use, employing basic para-
meters of natural constraints, socio-political influences, infrastructure 
and utilities. A major reason given for using this technique is that it 
largely bypasses problems associated with existing data bases.* 
Another example of a manual model, simplified in many respects to .. a 
single formula, is that developed by New York City's Urban Design Group to 
control height, site coverage, and ~assing of tall buildings on Manhattan. 
Examples of use of the technique have been described in Section 1.1. 
Chamecki (1977) suggests a model with five categories of" factors 
related to tall buildings which would interact and result in a degree of 
"well being of the town users."*"" The model assumes that factors within 
categories will interact only with each other, and categories will then 
interact as totalities. This approach may be somewhat simplistic, for the 
assumption that changes in factors within one category will not affect 
changes in the relations of factors within any other category has no basis 
in theory or experience (Lee, 1972). 
It is the changing patterns of interaction of the factors both within 
their categories and between categories which appears to be the major task 
*Data bases are treated in Section 4 
**See Section 2.2 for list of categories 
! 
-· 
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in developing a workable model. This must be done "by hand" and tested 
thoroughly before it can be converted to a computerized version with any 
assurance of success. Premature automation of a program often results in 
computer techniques rather than theory leading the way in the model build-
ing process. Thoroughly systematic descriptions in simple English are needed 
first in order to avoid "improvising an implicit theory", tha,t is, to 
avoid letting the formula build the model. A formula will contain a policy 
whether one has been enunciated or not, and can thereby bias the resulting 
output of the program. 
The procedure recommended for the present study is to: 
1) Develop a manual model in simple prose vlhich will indicate the 
interactions and impacts of a number of factors selected from 
the total list of factors; 
2) Periodically review the model during its development with 
potential users, both public and private, as a chec~ on its 
acceptability and ease of use; 
3) Keep in mind advanced co~puter modeling techniques during the 
development process in order that the manual model will be 
constructed in a fashion which can eventually be easily com-
puterized. 
4.4 Co~puterized Models 
The manual model constructed for the project should eventually be 
computerized. The importance of computerization is that the automated 
model can then quickly test any number of alternatives, where the user will 
rarely·have the time or resources to do so on a manual basis. It is also 
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possible that developing countries which do not have sophisticated tradi-
tional planning techniques may be more ready to rely on computerized mode~ -
so long as the requir~d data can be gathered. 
In computerizing the model, it is important to be careful of adopting 
existing techniques that have been designed for a different situation. 
However, it is equally important to become familiar with those computer 
techniques in related fields which appear to be successful. 
One example of the linked type of model in use in a related field is 
DRAM (Disaggregated ReGidential Allocation Model), an integrated land use 
and transportation model developed largely by Putman (1976) at the Univer-
sity of Pennsylvania. The model has been used by the planning departmeots 
of over 20 U.S. cities and some foreign municipalities to simulate the 
interactive impacts of proposed transportation networks and land use 
policies. The success of the model has been such that Putman proposes 
linking a sub-model on environmental impacts to the system and foresees 
the possibility of adding another sub-model dealing specifically with 
housing. A list of models that have applications that relate to this 
project are given in Appen.dix' E. 
A second computerized model dealing with "activiries" (similar to "land 
use") and transportation is TOPAZ, developed in Australia and used by cities 
there and in other countries (Sharpe et al., 1974). The model uses a sketch 
planning technique to determine "land use patterns most valuable in terms of 
reduced service costs, air pollution, travel needs, energy requirements, 
and the like." Variations on the TOPAZ model can deal more specifically 
with large site economic optimization of multistory building design. 
·. 
-. 
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TOPAZ has been used in the non-linked form in Australia, leaving the 
assessment of interactions between activities and transportation routes to 
the user. It is, however, being linked with a number of other models by 
Teicholz at Harvard. Again, the most difficult part of the task is the 
"sensitivity analysis of interactions", in this case, determining the 
numbers of Hho and ho~v many go where as a result of interaction of activi-
ties. 
Another auto~ated model is SCOPE (System for a Community Planning and 
Evaluation) which assesses the impact of various planning decisions in the 
areas of land use, retail/commercial requirements, zoning alternative~, 
industrial and commercial use, and changes in socio-economic structure. 
Analysis is taken through four levels, from metropolitan to neighborhood. 
(This is an example of scales that are important to this study.) Another 
aspect of the system important to the present research is the fact that -it 
is based on an analytical hierarchy, a subject which ~vas disc~ssed under 
·-Policy and Weighting. 
"Systems can be monuments to previous problems" (Brotchie, 1977). 
There is a general consensus -among those ~vho deal with simulation models 
that one which tries to enco~pass too much becomes unweidly and can be 
quickly outdated. The-state of the art has shown, thus far, that sub-
systems \vith separate outputs are easier to deal with. For example, 
econo~etric models, which study individual factors separately, can be more 
precise than an input-output model requiring many assumptions in order to 
develop an analysis of the sensitivity of factors involved in the interac-
tions, Hhich analysis is necessary in order to link the subgroups together 
(Tietz, ). I~ the first instance, cause-effect assumptions are held to 
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a minimum across the system and evaluative judgements are made outside the 
system on the forecasted conditions. In the second instance, both cause-
effect assumptions and evaluative judgements are introduced early into the 
model and tend to carry any error or bias throughout the program. Ho~ever, 
the problem of assessing interactions and linking sub-systems is seen as 
one which must be solved. It is important in any program to know not only 
the separate determinative factors, but the extent and range of their inter-
actions. 
~--. 
- .. 
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5. DATA AND DATA BASES 
Investigation thus far shows that there is an abundance of data 
available regarding urban areas, at least in the U. S. However, for any 
selected model, existing data will usually have one of_ the following 
failings: 
- out of date 
- at the wrong population or geographic scale 
too detailed or too gross 
- not applicable 
- data area does not coincide with study area (selected impact area). 
The major source of statistical data of this type in the U. S. is 
census data. Those involved with urban planning, however, find they must 
generally "backfill" existing census data on an ad hoc basis, to bring it 
up to date or convert it to the correct scale. The results are rarely 
satisfactory, nor do they yield a bo.dy of statistics sensitive ~o specific 
or special issues. (See Appendix F for possible data bases.) 
Data and data bases are beset by two major problems. One is that there 
is no standardization of the type of data gathered, no common and exact 
definition of data items, no standard unit of measure for specific categor-
ies. Each governmental agency or consulting group has its own definitions, 
according to which data is gathered. There is no universally accepted 
no:nenclature.* 
*The UNESCO project SPINE could eventually, through the develop:nent of its 
international thesaurus, draw up a universal taxonomy, if this is included 
in its objectives. 
" 
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The second major problem is that there seems to be no central access 
network for those data bases which are in existence. It becomes extremely 
difficult to discover just how much data is actually available and in what 
form. Individual agencies and groups must be contacted, and it is difficult 
to judge how many sources may have been overlooked in a particular instance. 
What is needed is something akin to a "Library of Congress", specifically 
designed for data bases. For the purposes of this project, a first step 
would be to determine what percent of the factors included in the. model are 
covered by U. S. or international census data. 
Outside of the United States, there is no assurance that similar data 
will be gathered in any two countries or there may be very little data 
available in developing countries. Most of what exists in this respect (as, 
for example, from the U. N.) is at the national level -- a scale too gross 
for the proposed model. It may be extremely difficult to collect data or 
even to provide appropriate motivation in data collection techniques, parti-
cularly in Third World countries. -. 
Project tasks will include selecting the scale of data at which the 
model will operate, defining ~he factors at that scale, and obtaining data 
relative to it. (Data itself presents a particular problem which is dis-
cussed separately in Section 5.) 
Wilson (1976) describes the approach to scale coordination: "At the 
'any zone i' level we will be dealing with spatial systems analysis (the 
accounting procedure), for which we must define the set of variables which 
will characterize a system's state at a point in time." 
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The scale of any of these variables can easily become either too large 
or too small for proper utilization. "Aggregate levels of assessment lump 
impacts that are distributlve in nature and variable according to local 
conditions. Preoccupation with immediate, direct, and project-related 
impacts diverts attention fro~ those longer-term, 'secondary', and policy-
relevant in character~ (Wolf and Peterson, 1977). 
In spite of these problems, the model should not be conditio~ed by 
available data. A lack of sufficient appropriate statistical data may be 
expected; therefore, other types of data and methods of data collection 
should be identified and investigated for applicability to the project. 
These could include, for ~xample, aerial photography, ex~rt opinion 
(Delphi sampling), use of data developed (in the U. S.) from other impact 
statements, etc. The model itself will specify the type of data needed. 
\ 
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6. METHODS OF USE 
6.1 User Handbook 
., 
Assuming that the decision-making model must first be set up in a 
--. manual form (to be operated 11 by hand 11 ), a handbook must be developed 
explaining the method of use. Such a handbook would indicate both the type 
and form of data needed and also the step-by-step procedure for developing 
the patterns of factor interactions. 
The handbook should follow a question and answer format, guiding the 
user sequentially to the category and page appropriate to the particular 
tall-building-related project or policy under consideration. The handbook 
should be clearly written in simple English, require as little numerical 
data as possible, and include as few questions as necessary. 
The handbook should be developed with the advice of a representative 
'user' group so that it will be apprppriate for primary users such as 
•. 
investors, city planners, developers. It should be designed for use either 
by the primary user in a simplified format or by consultants at a more 
detailed level. 
The hacdbook should be designed to act as an assessment tool with which 
interactive patterns, both existing and forecasted, could be analyzed. In 
addition, the handbook itself would become a guide to developing the compu-
terized model. 
6.2 Graphics 
It is invariably true that people would rather-look at a picture than 
read the written word. Those who have experience with presenting the output 
... 
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of computerized models to the public or to decision-makers tend to agree 
that a visual display of the simulated result is the best method to use. 
This can involve, for example, a system of computer graphics tied in direct-
ly with the model, yielding a graphic printout; or it can be done through 
the technique of incremental simulation (fro:n actual "iconic" models con-
structed at small scale) such as that used to illustrate the SPUR study. 
Some aspects of the proposed model, such as those dealing with tall 
building effects on the urban skyline, may require a graphic component for 
proper analysis. In general, however, graphic presentations would be 
associated with the output of the program or model. At the stage of auto-
mation or computerization of the model, these can become quite costly. It 
is beyond the scope of the proposed study to investigate the various tech-
niques in depth. They should, however, be itemized so that they can be 
studied in depth in a future phase, perhaps for developing a pilot program 
as a separate research effort. 
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7. COLLABORATIVE DEVELOPMENT 
There is a significant amount of research in progress at various 
academic institutions in the U. S. in fields related to or relevant to the 
Decision-Making Parameters study. In some instances, the results of the 
research would yield substantial advances in the methodology of the study. 
Examples are research into methods to formally describe the physical 
environment in measurable terms, item by item, as a basic tool for evalua-
ting impacts, a background against which to analyze and measure other 
factors; research into identification and description of social behaviors 
... 
interactive with physical environments; research into linking interactive 
submodels in the field of ·housing in a system of hierarchical analysis. 
It would be an inefficient and lengthy process to try to develop all 
aspects of the proposed project within one institution. Development of the 
project would be expedited by selective collaboration with such research 
projects as c.ited above or workshops with the principal investigators. Such 
collaborative development could well be stimulated through the Advisory 
Committee on "Decision-Making Parameters" of the Council on Tall Buildings 
and Urban Habitat. 
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8. HORK PLA.N AND SCHEDULE 
The work in the next phases following the completion of this feasibil-
ity study would be according to the following work plan. 
1. Goals and Objectives. Develop long-range goals and specific 
objectives of the proposed system as a guide for developing the model. 
2. Factors and Interactions 
a. Complete and refine the categories and sub-categories of factors 
begun by Scarpellini and Moser (1978) into a full classification. 
b. Develop the pattern of interactions both within and between 
~ categories and sub-categories of factors 
c. Through the topical committees of the Council on Tall Buildings, 
review and evaluate the classification and identify gaps. 
d. Develop final system of classifying categories and their sequence. 
3. Model Develop~ent (Manual) 
a. Investigate existing models in related fields and/or with related 
objectives or-methodology. 
b. Review selected existing computerized models with related objec-
tives or methodology as a guide for future computerization of the 
manual model. 
c. Develop a preliminary manual model based on the objectives in 
item 1 and using a selected set of factors and interactive patterns 
as defined in item 2. 
d. Review and evaluate the manual model with the Advisory Committee 
and with potential users as regards its applicability to decision-
.. 
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making situations in both private and public sectors. Revise the 
model as needed. 
4. Data/Data Bases 
a. Define the. type, scale and scope of data required for each 
category of factors in order to activiate that category within 
the model structure. 
b. Determine the availability and nonavailability of data and data 
bases which meet the criteria of type, scale and scope. Identify 
various methods of data collection which would yield data 
appropriate to the model • 
c. Correlate data with factors to obtain the optim~ "match" through 
revision of the factors and refinement of the data. 
5. Case Studies. Perform case studies of the decision-making process 
during the design and construction phases of one or several tall 
building projects to determine in each case a) the flow diagram of 
the decision-making process, b) the identity of the decision-makers, 
and c) the data used in making the decisions. 
6. Operation Procedures (Handbook) 
a. Develop a detailed handbook to describe the specific steps for 
operating the model and the ways in which it may be used. 
b. Test the handbook with potential users for user reaction, 
acceptence and comprehension. 
7. Pilot Study. From the revised factors and refined data system, and 
following the operational procedures for the developed model, perform 
one or a series of pilot studies which will test the system, beginning 
.. 
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with existing projects against which the validity of the model may 
be measured. 
8. Review and Evaluation. Analyze the results of the pilot study and 
obtain the evaluation of the Advisory Co:nmittee. Revise the model 
as required. 
9. Identification of Next Major Steps 
a. Identify the next major steps that will be required to fully 
computerize the model. 
b. Identify the procedures for operating the system in the real 
world, that is, for making it available and putting it to use 
as a functioning aid to decision-making. 
34 
/ 
444.3 35 
9. SUMMARY 
The study of the feasibility of developing a method for evaluating 
the impact and viability of proposed tall buildings indicates that: 
1) The project is a useful and necessary one. There is a demonstrable 
need for developing a rational methodology for approaching policy 
decisions regarding the construction of tall buildings in urban 
areas around the world. 
2) The amount of work required to develop the proposed model, test it, 
and give it a final operational form indicates that the work plan 
should cover several years. 
3) The scope of the project should include 
a. Complete listing and categorizing of relevant factors and their 
interactions as listed herein. There appears to be a consensus 
that this step will be of such value that it alone will fulfill 
an important goal. 
b. Development of a manual cdnsisting of the major interactive 
factors, selected for their relative impact. Model development 
includes: 
- investigation into and description of required:types of data, 
- case studies of tall building decision-making processes as an 
empirical guide for model development~ 
- pilot study to ~est the model using existing project(s), 
- writing of a user handbook as a guide to operating the model. 
4) Eventual computerization of the model should be kept in mind and 
studies during the project development and a procedure recommended 
. . 
-. 
444.3 36 
at the end of the project time period. 
5) Procedures and organizational mechanisms should be developed at the 
beginning of the project period for collabor~tive work with experts 
at other institutions ~o are working in related fields so that the 
Tall Building Decision-Making Parameters project can take advantage 
of the most advanced knowledge in the several fields included in the 
study . 
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Accounting model 
Causal chain 
Criteria 
Econometric Model 
Effect; Impacted factor 
Factor 
Factor category 
Floor Area Ratio (FAR) 
Goal 
Hierarchical analysis 
Influence; Influencing factor 
11. GLOSSARY 
A model that provides an account of the 
various projected impacts resulting from 
the interaction of a set of factors 
contingent upon a specific policy. 
A continuous line 6( cause and effect 
stemming initially from a single factor 
or set of factors but increasingly 
sensitive to other factors outside the 
system under consideration as it moves 
away from the point of origin. 
Particular or specifically defined 
obje,ctives. 
Use of modeling techniques to test the 
economic impacts resulting from the 
interaction of a set of factors contin-
gent upon a specific policy. 
An element, condition or quality which 
receives an impact from the main factor 
under consideration; a result. 
An element, condition or quality that 
helps to bring about a result; a 
variable; a parameter; a s~b-category. 
A category which groups a number of 
related factors. Ex: the category 
''Economics" could include the factors, 
"Labor Economics", "Land Economics", etc. 
The ratio of total built area to site 
area which is allowed by building codes. 
Also call plot ratio. 
A long-range aim or end toward which 
effort is directed. The "goals and 
objectives" of the model relate to what 
the model is intended to accomplish, 
and not to policies relative to the 
various factors and interactions under 
study. 
An analytical method based on a hierar-
chical, or priority, listing of policy 
objectives. See Section 4.2. 
An element, condition or quality which 
has an effect on the factor under con-
sideration. 
. . 
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Linked system 
Model 
fiiFffl ENGINEER~N~l 
t:-·;7\!IDR/.\TORY UBHAP.Yi 
Network analysis 
Objective 
Optimization model 
Parameter 
Planned Unit Development (PUD) 
Sensitivity 
Sub-model 
A model or program made up of two or 
more submodels which operate together 
through a series of described inter-
actions. 
39 
An abstraction of reality. In evalua-
tion technique; a program for evaluating, 
accounting, analyzing, or forecasting. 
A model may be manual or computerized; 
it may be explanatory or prescriptive. 
The type of model under consideration in 
this report is symbolic (verbal or 
mathematical) rather than iconic (pro-
viding a physical resemblance). Two or 
more interative models will form a linked 
system. 
Analysis of sequences of activities 
which can be represented as a network. 
More than one form of representation is 
possible. The critical path method 
probably represents the most signifi-
cant application of network theory . 
(Monograph, Comm. 35, Systems Methodology). 
A specific short-term end toward which 
effort is directed. 
Models designed to obtain the greatest 
b.enefit from a system given fixed 
parameters or resources. ~ 
A constant factor, a factor which may 
perform a limiting function. 
A designation for large development 
projects wherein the building code 
restrictions for any single building 
or aspect of the project may be wholly 
or partially waived in return for the 
addition of desirable public amenities. 
The degree to which a factor or set of 
factors has an impact on a system. 
A model dealing with a single category 
of factors. The output of a sub-model 
can be analyzed separately or can be 
linked with other sub-models to form an 
interactive linked system. A module in 
a linked system. 
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System 
Trade-off 
Variable 
Variance 
Weight 
.. 
An organized set of items, process, 
and/or organizations forming a network 
or a whole, such as an urban system of 
a building system. 
40 
A method of assigning values or priori-
ties whereby an increased benefit in 
one category is sacr~ficed or 11 traded 
of~' for an increased benefit in another 
category which is judged to be more 
desirable. 
A factor which can vary in quantity or 
degree of impact; variables may be 
dependent or independent. 
A variation from a standard required by 
the building code which may be allowed 
in special cases. Also called modifica-
tion. 
The degree of importance assigned to a 
factor by policy; secondarily, the 
degree of impact of a factor in a given 
system. 
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APPENDIX A 
Schematic Decision-Making Matrix (Sample page) 
SCHEP.ATIC DECISION-WU:It;G MATRIX FOR TALL BUILDHlG POLICIES & PROJECTS 
H MOUNT COSTS 
"" 
*Note: g (Quantity ...._ u ...... Increase/decrease, c:: (!) ~ 0 c:: :> Enhance/devalue or percent ..... "' ..... c:: ~ l!EASUREMENT ...._ of total) ~ 
"' 
Hore/Less, i:: r: ~ "' 00 ~ " c:: "' Generate/Strain H "' ..... 0 
" FACTOR H 
...._ 8-s ..... ...._ Establish,Follo~. ~ ,...; "' C!J "' c:: :> A judgement must p u C!J 
"" "' 
..... 0' 0 
"' 
OJ .., ~ '"' be made for each ....... ...l < ~ 
" 
..... H ....... 
"' 
CJ w 
"' 
applicable factor Vl ...... :>, 0 s ...._ 0 0 (l),...; (.) 0. ........... 
" 
U; 0. ori a scale of, u "",...;"' c:: s 1<0 ~
" 
....., 
CJt.t:J c: (.) H .... "''-' <J 0 for example, +10 I<' til 0 ..... ()) ~~ :> ..... H ~ ~~-c~ u C!J !lJ 0 w u to -10 ;J!~ .u ..... 
"" 
p u ..... w H 81~~ ""' 0. "" "" 0 .... 0 0 co 0 "" "" ~ ~< ~ H H H H < w NOTES: 
Area per Unit Private X X 
i:: (residential) Enclosec 
H Public X X Vl Area per Person z 
w (com:nercial) Private ~ X X 
Open 
~ Public X X 
,.; 
~ 
(.) Internal Densitv (persons per rooo X X u, 
"" Unit D.onsitv (units per land area) X X 0 
0 
.c Residential X X ... 
B~ Co=erical X X c· 
~"8 Industrial X X ~" \<:a rehousing X X ... ~~ Transportation Routes X X 
c:: Recreational/Cultural X X 
"' A 
~ Public Use X X ::> 
~ 
Open Space 
•. 
<J Undeveloped X X 
~ Initial X Cost 
Site Increase/Decrease 
~ -in Value over time X X j 
Initial Cost X 
... Unit (office, Increase/Decrease 
Vl apartment) in Value over time X X t,) 
H 
:r: 
0 Initial Value X :;>; 
0 Surrounding Increase/Decrease u X w Area in Value over tine X 
u Structural X X 
z Materials H 
~ Non-Structural X X ...l 
H 
::::> Heating/Cooling X X ;.-'> 
"' 
Equipment Electrical X 
_X_ u Plur:-,'oing X H X 
:;:: Vertical TransP. 
_X_ 0 X ~!. 
0 
u 
l>l 
-. 
-· 
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APPENDIX B 
Informational Contacts on Models and Parameters 
University of Pennsylvania - ~epartments of Architecture and Planning 
Dr. Stephen Putman- land use and transportation network models. DRAM 
Jon Lang - man-environment interactions 
Britton Harris - metropolitan models and modelling alternatives 
S. Shore - interactive models and hierarchical analysis 
Philadelphia City Planning Co~ission 
42 
Al Strobl - overview of planned gro~th of city; problems, controls, role 
of high-rise 
National Science Foundation - Washington, D. C. 
Mike Gaus - status of project 
Lynn Preston - various decision models, technology assessment 
William Anderson social impact networks, decision-making with regard 
George Baker to new towns 
A.I.A. -Washington, D. C. 
Kennertt d · · models f 11 . 1 · 
- ec~s~on or sma spaces, post-occupancy eva uat~on Masterson .. 
New York - Urban Design Group and City Planning Commission 
Raquel Ramati 
Jerry Walsh 
housing quality evaluation on a point system, including 
interaction with neighborhood - up to 30 stories 
- tall building adjacencies: promotes street facade and 
usable plaza versus isolated tower in a plaza. Uses a 
formula. 
Chicago - Department of Develop~ent and Planning 
Martin Murphy - Planned Develop~ent guidelines and ordinances as 
mandatory and/or optional exceptions to typical zoning 
variations in FAR, use, height, etc. Somewhat comparable 
to New York Urban Design Group's work. · 
Australia - Planning Model 
Dr. J. F. Brotchie - contacted by letter regarding TOPAZ 
-. 
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England - Zoning 
Christie - Greater London Council - contacted by letter for information 
on zoning and height controls 
Ottawa, Canada - SCOPE model for Community Development 
Man-Environment Interactions 
Dr. David Cooperman - University of Minnesota, contacted by letter 
regarding network analysis, symposium given at 
Lehigh 2/9/78. 
Professor Robert Gutman - measurable parameters (Princeton University) 
C. P. Wolf, CUNY - Social Impact Assessment 
Paris - Conference 2001 (UNESCO) 
Advisory Committee 55 on Tall Building Decision-Making Parameters, 
Council on T.B.U.H. 
L. G. Aycardi - Colombia 
L. S. Beedle - Lehigh University 
J. F. Brotchie - Australia 
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S. Chameski - UNESCO 
R. Okamoto - San Francisco 
H. Sanoff - North Carolina 
B •. A. Vavaroutas- Greece 
L. Robertson - New York 
international assess~ent 
of program at early 
feasibility study stage. 
F. Codella - Washington, D. C. 
San Francisco 
'I'om Cooke of Sedway/Cooke ·on modeling, particularly manual programs 
Peter Groat of San Fra~cisco City Planning Department on data collec-
tion, SPUR 
McGlaughlin of Kaplan/McGlaughlin on parameters 
Michael Tietz of University of California, Berkeley, on state of modeling 
technology 
Donald Appleyard of University of California, Berkeley, on computer 
graphics methods 
David Dornbusch of Dornbusch and Co~pany on evaluation studies such as 
SPUR and BART and their parameters 
Cambridge 
Neil Harper - COMPUTER APPLICATIONS IN ARCHITECTURE AND ENGINEERING 
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Dallas, Texas 
Computer Technology, Inc. - computer programs for architecture 
.. 
AlA Research Corporation 
Gary Stonebreaker. "d "f" · John Eberhard - program ~ ent~ ~cat~on 
Virginia Polytechnic Institute 
Dean Charles Burchard - source material, reasons for urban development 
.. 
• 
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APPENDIX C 
Decision-Making Factors 
Major Categories 
(from Appendix A) 
1. Density 
2. Land Use 
3. Land Economics 
4. Building Economics 
5. Municipal/National Costs 
6. Materials Economics 
7~ Labor Economics 
8. Social 
9. Psychological 
10. Neighborhood 
11. Symbolism 
12. Zoning and Codes 
13. Open Space 
14. Urban Development Control 
15. Energy Demands 
16. Resources and Materials 
17. Safety 
18. Urban Aesthetics 
19. Adaptability/Flexibility 
45 
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_Appendix D 
Sample 
Committee 31: Urban Planning 
(Chapter PC-8) 
Factor: (2 ) EVOLUTION OF URBAN PLANNING 
Influencing Factor(l) 
A. Archeeological evidence 
B. Excavations presently 
taking place 
C. Changing role of the city 
in history 
D. Greek and Roman cities 
E. Early political systems 
F. Military and religious 
considerations 
G. Available resources to 
support a population 
H. Profit motive; Roman land-
lords who subdivided olde~ 
quarters for a higher re-
turn of rent per unit 
I. Building materials and 
techniques 
J. Disasters such as the 
famous fire of 64 A.D. in 
Rome 
K. Public policy 
L. Trade patterns 
Impacted Effect (3 ) 
1. Knowledge about the 
function of ancient 
cities 
2. Planning that took place 
in ancient cities 
3. Knowledge about inno-
vative construction 
techniques u~ed in 
ancient cities 
4. Design of public areas 
in ancient cities 
5. Size of ancient cities 
6. Height of buildings 
constructed 
7. Early urban improvement 
of Rome under the Caesars 
8. Scale of buildings 
9. Regulations on widthof 
streets, etc., in 
ancient cities 
. 10. Development of cities in 
other areas of the world 
11. Development of fortifi-
cations 
(1) Those things which affect the Factor 
(2) The major parameter under consideration 
(3) Those items which are affected by the Factor 
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APPENDIX E 
Computer Models 
(Selected) 
DRA~ (Disaggregated Residential Allocation Model): An urban land-use and 
transportation model that yields information useful to decision-makers in 
urban economic planning. 
SCOPE (System for a Community Planning and Evaluation): A computer 
simulation that allmvs decision-makers to assess the impact o.f various 
planning decisions in the areas ~f urban planning and land-use management. 
The programs provide forecasts of socio-economic factors such as popula-
tion, employment, etc. 
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TOPAZ (Technique for the Optimum Placement of Activities in Zones): A 
general planning model with a wide range of planning applications, including 
land-use planning. TOPAZ is useful to decision-makers in highlighting the 
interrelationships of their decisions . 
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APPENDIX F 
Possible Data Bases 
1. United Nations census data 
2. Case studies 
3. Census data from various countries 
4. Projections of future tall building trends by recognized experts 
5. Academic and professional articles and studies 
6. Computer simulations 
48 
444.3 
• 
• 
-
• 
~· 
• 
APPENDIX G 
Names and Addresses 
Appleyard, D. 
The Environmental Simulation Laboratory 
University of California 
Berkeley, CA 94720 
Cooke, L. 
Sedway/Cooke, Urban Planners 
325 Pacific Avenue 
San Francisco, CA 94111 
Cooperman, D. 
Professor of Sociology 
University of Minnesota 
Minneapolis, MN 55455 
Howell, Sandra, C • 
Massachusetts Institute of Technology 
Cambridge, MA 02139 
Lang, J. · 
School of Urban Planning 
University of Pennsylvania 
Philadelphia, PA 19104 
McGlaughlin 
Kaplan/McGaughlin 
Architects and Planners 
San Francisco, CA 
Shore, S. 
Dean, School of Civil and Urban Engineering 
University of Pennsyvlania 
Philadelphia, PA · 19104 
Teicholz, Eric 
Harvard University 
Cambridge, MA 02138 
Teitz, M. 
Director, Institute of Urban and Regional Development 
University of California 
Berkeley, CA 94720 
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